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ABSTRACT
Regular exercise has a variety of benefits. When incorporated into an individual’s
daily routine, exercise contributes to better overall health, less stress, higher self-esteem,
and decreased risks for secondary diseases. Cerebral palsy is caused by damage to the
motor control center of the brain, resulting in physical impairment. Individuals with CP
have limited means of exercise due to physiological, mental, and emotional obstacles. By
incorporating regular exercise into their daily routines, individuals with cerebral palsy
may gain physiological improvements, emotional and social benefits and improvements
in overall quality of life. PURPOSE: To determine the effect that regular exercise has on
the perceived quality of life and overall physical health of an individual with cerebral
palsy. METHODS: The participant will be involved in a 10-week regular exercise plan,
including resistance training and cardiovascular exercise. The participant will exercise 3
times a week; one day a week supervised with the principal investigator of the study, the
other two individually. Pre- and post-program, a quality of life questionnaire will be
completed, as well as a grip strength test using a hand dynamometer, in order to see
changes in the participant’s perceived quality of life and physical capacity after 10 weeks
of regular exercise. RESULTS: Quantitative data collected indicated a significant
difference in grip strength in the right arm and, although not significantly different, an
increase in grip strength in the left arm pre- and post- program. Qualitative data collected
via a quality of life questionnaire described a positive increase in subjective health status,
self-esteem, and overall quality of life pre-and post-program. CONCLUSION: Support
is given to the hypothesis that regular exercise will lead to improvements in overall
quality of life and physical health of an individual with cerebral palsy.
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INTRODUCTION
It is understood and accepted that physical activity in an individual’s daily life
leads to better overall health, higher self-esteem, less stress and secondary diseases, as
well as the obvious benefit of increased physical capacity. However, when an individual
has a disease like cerebral palsy, general physical activity is limited due to varying
physical, mental, and emotional reasons. Physical activity is considered a fundamental
part of daily living. The American College of Sports Medicine (ACSM) recommends
guidelines for adults to incorporate cardiovascular exercise at moderate intensity for
thirty minutes five days a week, resistance training two days a week, and flexibility
exercises two days a week into their daily health and fitness regimen (ACSM, 2010). The
majority of healthy Americans are capable of achieving the recommendations; however,
for those who suffer from chronic, debilitating illness, exercise programs become
increasingly difficult to format and prescribe. Specifics regarding cerebral palsy and
exercise need particular attention, therefore investigating benefits of cerebral palsy and
exercise are important. Those who are affected by cerebral palsy experience varying
degrees of impairment in physical, mental, and emotional well-being. Most are not able
to commit or participate in physical activities for a multitude of reasons, which effects
their overall quality of life (Tarsuslu, T., & Livanelioglu, A. 2010).

REVIEW OF LITERATURE
Cerebral palsy has had many varying definitions over the years, as more aspects
of the condition have been uncovered. What started out as an “unchanging disorder of
movement and posture that appeared early in life and was caused by a non-progressive
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brain lesion” evolved into “an umbrella term covering a group of non-progressive, but
often changing motor impairment syndromes secondary to lesions or abnormalities of the
brain arising in early stages of its development” (American College of Sports Medicine,
2010; Rauworth, A. E., & Rimmer, J. H., 2013). A somewhat combined definition for
this situation is the most clear, given by authors Amy E. Rauworth and James H.
Rimmer, states that “Cerebral palsy describes a group of developmental disorders of
movement and posture, causing activity restriction or disability that is attributed to
disturbances occurring in the fetal or infant brain”. Currently, there are 500,000 to
764,000 individuals in the United States with cerebral palsy (Rauworth, A. E., &
Rimmer, J. H., 2013). There are 1.5-2.5 cases of cerebral palsy per every 1,000 births in
the United States (American College of Sports Medicine, 2010). It is most prevalent in
lower socioeconomic families, Asian families, and African-American males (Rauworth,
A. E., & Rimmer, J. H., 2013). Risk factors for cerebral palsy include maternal substance
abuse, low birth weight, premature birth, and anoxia from traumatic delivery, infections,
head trauma during birth or after birth, and various genetic conditions (American College
of Sports Medicine, 2010). The severity, function, and type vary depending on each
individual case. In most severe cases, cerebral palsy can cause mental retardation, and
90% of those affected are non-ambulatory (Dibiasio, P. A., & Lewis, C. L., 2012).
Cerebral palsy is not a simply defined disease, and has far reaching effects as a result.
The primary effects of cerebral palsy include, but are not limited to, mental
retardation, epilepsy, physical and musculoskeletal disabilities, visual and mental
impairments, and speech disorders (Tarsuslu, T., & Livanelioglu, A. 2010). There are
also secondary implications of those with cerebral palsy, such as impaired social and
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cognitive skills, loss of independence, lack of social interaction, muscle degeneration,
scoliosis, abnormal patterns of movement, and increased amount of fractures (Rauworth,
A. E., & Rimmer, J. H., 2013). There is a cycle of disabilities and deconditioning, where
because of a lack of nerve response and use of an area, the muscle tissue degrades even
more, which in turn worsens the disability (Damiano, D. L., 2006). Motor impairment
was found in 100% of children with cerebral palsy, and musculoskeletal impairments
such as hip dislocations and scoliosis are common side effects of the disability (ACSM,
2010). Adults with cerebral palsy are at a greater risk for degenerative diseases, and when
combined with their disability, worsen their chances of remaining independent. The
indicated chronic pain level for adults with cerebral palsy is moderate to intense
(Rauworth, A. E., & Rimmer, J. H., 2013). This amount of pain can dampen their desire
to perform daily activities, let alone exercise. The severity of the disability can hinder
social development, which can be detrimental to quality of life (Tarsuslu, T., &
Livanelioglu, A., 2010). The effects of cerebral palsy are wide-spread and effect many
facets of life, and when combined decrease the overall quality of life of the individual.
One element that each piece of literature agrees upon is that physical activity is
fundamental and beneficial for those who have cerebral palsy to help lead functioning,
independent lives. Sedentary individuals with cerebral palsy are at increased risk for
muscle weakness, decreased cardiovascular and muscular endurance, impaired
circulation, limited functional strength, multiple system problems, lower bone density,
increased fractures, lower self-esteem, and reduced independence (Dibiasio, P. A., &
Lewis, C. L., 2012). The decreased cardiovascular endurance is especially present in
those individuals who are non-ambulatory. Some recognized benefits of physical activity
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for those with cerebral palsy include increased bone density, increased muscular strength,
improved cardiorespiratory fitness, increased motor mobility, increased self-esteem,
decreased depression and anxiety, and improved personal and caregiver satisfaction
(Dibiasio, P. A., & Lewis, C. L., 2012). All of these outcomes, whether they are physical,
emotional, or mental, are linked to the benefits of physical activity. Individuals who have
more chances to be mobile gravitate towards an independent attitude, instead of a passive
personality. Physical activity has been known to help combat and decrease depression, as
well as reduce the rapid cognitive decline of older individuals. There have also been
studies done that suggest that exercise can help increase health benefits of neuromuscular
diseases by reinforcing neural pathways (Damiano, 2006). All of the described benefits
specifically target individuals with cerebral palsy. Physical activity can increase
cardiovascular fitness, muscular fitness and endurance, and flexibility in individuals with
disabilities, while at the same time raising their self-esteem, social skills, and basic motor
functions for independence.
There are target areas of physical fitness that are especially beneficial for those
who have cerebral palsy. Frequency, intensity, and duration need to be especially tailored
to the disability, due to the severity in spasticity that can occur during exercise. Cerebral
palsy patients should keep mobile and active regardless of the level of their disability.
Each exercise program should contain a component of cardiovascular warm-up,
flexibility and range of motion exercises, resistance training, followed by a longer bout of
cardiovascular exercise and ending with another round of range of motion stretches
(ACSM, 2010).
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Due to muscle atrophy and decreased gait mechanics, the preferred forms are nonweight bearing exercises (Rauworth, A. E., & Rimmer, J. H., 2013). For those that are
ambulatory, treadmill walking or cycling is acceptable. For those who are not
ambulatory, swimming or arm cycling are comparable forms of cardiovascular exercise.
Swimming is a great form, due to the fact that it is non-weight bearing and therefore
decreases the amount of force and stress placed on the joints. Cardiovascular exercise
should be performed at an intensity that the individual is able to keep a verbal
conversation (ACSM, 2010). The American College of Sports Medicine suggests the goal
duration to be thirty continuous minutes or accumulated equal bouts of activity, five days
a week.
While it has been thought that resistance training to those with motor disabilities
was detrimental, it has been recently studied and shown that resistance training for
muscular strength and endurance are beneficial to those with cerebral palsy (Damiano,
2006). Suggested variations of strength exercises include elastic bands and balance balls
to be used in place of free weights at the start of an exercise program, or cuffed weights
in addition to body weight exercises (Rauworth, A. E., & Rimmer, J. H., 2013). In order
to maintain slow, stable execution of the exercises, it is recommended that machines be
used instead of free weights (ACSM, 2010). This allows for controlled performance to
make sure that technique is correct and spasticity of muscles is watched. A high volume
of repetitions should be implemented, rather than focusing on increasing resistance.
Higher repetitions at lighter loads will cause improvements in muscle atrophy that has
occurred over time due to the degeneration of the disability. Large muscle groups should
be the main focus of each exercise (Rauworth, A. E., & Rimmer, J. H., 2013). Examples
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of exercises for resistance training include bicep curls, seated leg curl, lateral pull-downs,
seated row, and abdominal curl-ups (ACSM, 2010). Depending on the severity,
ambulatory and functional status, and motor impairment of the disability, these exercises
will need to be assessed and adapted to fit the needs of the individual. According to the
article by Diane L. Damiano, ten studies were published in 2002 that described
“consistent and significant gains in strength as a result of varied short-term programs in
both the upper and lower extremity muscles in individuals with cerebral palsy”
(Damiano, 2006).
Flexibility and range of motion are very important not just for exercise, but
overall functionality of an individual with cerebral palsy. Range of motion exercises
should include both passive and active flexibility exercises. Each physical activity session
should include two rounds of range of motion exercises, after the warm-up and at the end
of the session. Besides improvement in range of motion of joints, stretching can also aid
in the relaxation of contracted muscles. The Clinical Exercise Physiology chapter states
that there are four main purposes for range of motion exercises, “to maintain current
range of motion, increase range of motion for functional tasks, defer or avoid surgery,
and attain full range of motion” (Rauworth, A. E., & Rimmer, J. H., 2013). Flexibility is
a large part of daily function, and should be emphasized in an exercise program of those
with cerebral palsy.
For many people, both healthy and with disease, there are barriers to adhering to
an exercise program, although for those with disabilities the barriers may be different.
Disability impairment often leads to physical limitations, speech impairments, little
knowledge or experience with exercise, and chronic pain (ACSM, 2010). Individuals who
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suffer from chronic pain often have to adapt their lifestyle, which “may be considered
defeat and can cause psychological problems” (Tarsuslu, T., & Livanelioglu, A. 2010).
There are also social limitations, such as embarrassment, awkwardness, lack of
transportation, and social isolation. All of these barriers need to be taken into account
when addressing physical activity of an individual with cerebral palsy. A lifestyle that
includes physical activity is important and affects the overall quality of life. It is
beneficial to keep the individual interested and focused to provide, “frequent positive
feedback and routine supervision to promote exercise adherence” (ACSM, 2010).
A certification offered by ACSM, an Inclusive Personal Trainer, is a trainer
specifically for those with disabilities. They assist varying types of disabilities, from
those who suffer from chronic diseases to those who have had limbs amputated. They are
taught to understand barriers individuals with disabilities face, and trained to help
individuals overcome them. Inclusive personal trainers are involved in prescribing
modified exercise programs personalized for that individual and his or her disability,
educating the individual on safe exercise protocols, tailoring specific exercises to the
individual’s abilities, and understanding any contraindications to exercise that the
individual may have due to his or her disability (Certified Inclusive Fitness Trainer,
2015). The inclusive personal trainer certification improves career development and
broadens the reach of the profession. It also enhances “the delivery of care to the
consumer, client, and patient” because it is tailored specifically to work with and
understand individuals with disabilities (American College of Sports Medicine, 2014).
Inclusive personal trainers are a valuable resource in promoting access to exercise for
those with disabilities, including CP.
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In the study done by Paula DiBiasio and Cynthia Lewis in 2012, looking at how
exercise training using a treadmill that supported bodyweight for those individuals with
cerebral palsy who were non-ambulatory, findings report that “physical activity can
improve heath and general well-being of children and adults with cerebral palsy”
(Dibiasio, P. A., & Lewis, C. L., 2012). By targeting cardiovascular fitness, resistance
training, and range of motion exercises, physical ability can be increased in those with
cerebral palsy, which in turn improves the quality of their lives, both functionally and
socially.
Quality of life is defined as a, “multidimensional concept emphasizing the selfperceptions of an individual’s current state of mind” (Theofilou, P., 2013). There are
many facets pertaining to quality of life, and it is unclear exactly which ones have a more
significant role than others. It is accepted that quality of life is influenced and measured
by understanding psychological, emotional, physical, and social components of an
individual’s life (Theofilou, P., 2013). For this case study, a questionnaire will be used to
subjectively determine the participant’s perceived view on how regular exercise impacted
his overall quality of life. The questionnaire given was obtained from Measuring Health:
A Guide to Rating Scales and Questionnaires, Third Edition by Ian McDowell, published
in the Oxford University Press. The selected and utilized questionnaire was Exhibit
10.12: The Dartmouth COOP Charts. This questionnaire was selected in order to
complete the subjective picture of the effect of exercise on quality of life. It is important
to understand how exercise affects various components of an individual’s life, and how
benefits of exercise are perceived by that individual.
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Hand grip strength is a measurement tool useful in determining, “an objective
index of general upper body strength” (Tufts University Nutrition Collaborative, 2003).
A hand dynamometer was used in obtaining pre- and post-program measurements of grip
strength. This mode of measurement has the distinct benefit of being able to generate and
analyze change in muscular strength over a period of time (Tufts University Nutrition
Collaborative, 2003). By performing baseline measurements pre-program, engaging in
resistance and cardiovascular exercise during the intervention, and taking measurements
again post-program, a potential change over time is able to be noted. The protocol of the
hand grip dynamometer calls for repeated measurements to ensure validity of results. A
grip strength reading will be generated in kilograms (Tufts University Nutrition
Collaborative, 2003). It is non-invasive, and able to be performed by varying populations.
Using grip strength as a quantitative measurement allows for direct change to be seen
over time, in relevance to an exercise program intervention.
The purpose of this case study is to explore how a structured exercise program
can affect an individual’s perceived quality of life, as well as their overall physical health.
In order to understand and analyze the purpose, the following questions are asked and
determined:
•

Is there a difference between pre- and post-exercise quality of life
measurements?

•

Is there a difference between pre-and post-exercise measurements of grip
strength?

It is hypothesized that regular exercise will positively effect the participant’s
perceived quality of life, in addition to improvements in physical health.
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METHODS
Design
The study utilized an individual case-study design. A single participant diagnosed
with cerebral palsy agreed to partake in a ten-week exercise regimen. The participant is a
twenty eight year old male, diagnosed with cerebral palsy. He has little to no function of
his lower limbs, is non-weight-bearing, and non-ambulatory. His left arm is continuously
contracted, thus having a very limited range of motion and decreased strength. The
exercise program was tailored to the participant’s abilities and intensity level; exercises
were chosen based on the range of motion the participant was capable of, the sets of
resistance exercises were gradually increased based off of the participant’s strength level,
and the duration of cardiovascular exercise depended on the type of exercise performed,
as well as the participant’s comfort level. The exercise program included cardiovascular
activities, such as arm cycle ergometry and swimming, and resistance training using
medicine balls, dumbbells, and various adaptable machines. It consisted of one day a
week of supervised exercise conducted by the researcher and two days a week of
individual exercise with a personal trainer. Each supervised session included a light
warm-up portion, followed by resistance exercises, then a period of cardiovascular
training. The warm-up period was 5 to 10 minutes in length on an arm cycle ergometer,
using the participant’s functional arm. Resistance exercises were performed with
increasing 1 to 3 sets of 8 to 10 repetitions, utilizing exercises such as dumbbell bicep
curls, dumbbell lateral raises, dumbbell front raises, medicine ball throws, upright rows
using the machines, etc., using both arms when the participant was physically able to.
Cardiovascular exercise was performed for a minimum of 30 minutes per supervised
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session, incorporating swimming sessions, with the occasional arm ergometer exercise as
well. The exercise program was conducted at Summa Wellness Center, located in
Hudson, Ohio. The facility includes various components: two full-sized courts, an
upstairs track and cardio floor, a main floor of weight machines and free weights, a lap
pool and a therapy pool, various changing rooms, as well as other health-related
equipment. The facility offered various services: personal training, physical therapy and
accompanying equipment, spa services, and group and individual exercise sessions.
Each week, the participant attended one exercise session there with the researcher of the
study, as well as two additional days with a Certified Personal Trainer on staff. Summa
Wellness Center has various accommodations for individuals with disabilities, including
a specialized therapy pool with a chair lift, various adjustable machines, large walkways
for a wheelchair to fit through, a handicap changing rooms, and an adjustable arm cycle
ergometer. These modifications made exercise accessible for the participant. Pre- and
post-exercise program data was collected over a ten week period and compared in order
to understand the effect of exercise on quality of life and physical capacity. The study had
IRB approval and physician’s consent.
Data Collection
Both quantitative and qualitative data were collected to examine if changes
occurred over the time of the study. Quantitative analysis of grip strength, measuring the
strength in kilograms of each hand and forearm using a hand dynamometer, gave
numerical data describing the effect of resistance and cardiovascular training on the
physical capacity of the participant. Qualitative analysis of subjective quality of life,
measuring the participant’s perceived changes in various aspects and overall quality of
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life pre- and post-exercise, was conducted via a cited portion of a quality of life
questionnaire administered at baseline, before beginning the program, and after the ten
week exercise program. Both of these measurable outcomes gave an objective and
subjective view on how regular exercise was impacting quality of life of an individual
with cerebral palsy. Pre-program measurements were taken during the first week of the
program, prior to the start of regular exercise. Post-program measurements were taken
during the tenth week of the program, after the last exercise session. Data collection was
performed by the investigator of the study.
Validity
Quantitative data was obtained using a hand grip dynamometer, which requires
the contraction of hand, forearm, and upper arm muscles to generate force on the
instrument in order to produce a reading. This action of contraction of the muscles is a
powerful indicator of upper body strength (Tufts University Nutrition Collaborative,
2003). It is most beneficial when used to see a change in strength over time. The validity
for the hand grip strength dynamometer testing is based off of the Adult Data for
Lafayette Model 78010 Dynamometer, which is the average grip strength measurements
for healthy adults, based on a study of over 2000 subjects (Tufts University Nutrition
Collaborative, 2003).
Qualitative data was obtained from a subjective questionnaire. The questionnaire
utilized in this case study was Exhibit 10.12: The Dartmouth COOP Charts, produced by
Eugene C. Nelson in 1987. The scale is used to provide “rapid assessment of health and
functioning of patients” (McDowell, I., 2006: page 569). The charts cover physical
function, emotional function, and role function of the individual, and are considered
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separate entities with no overall score (McDowell, I., 2006: page 570). The validity of
this questionnaire has been tested in various studies; one included having 225 patients
utilize the questionnaire and finding that 97% of the patients understood the charts to give
complete answers (McDowell, I., 2006: page 570). When compared to Medical
Outcomes Study (MOS) questionnaire values, it was found that the COOP charts are
equal in physical illness and superior regarding emotional symptoms (McDowell, I.,
2006: page 573). This questionnaire has been found to be “acceptable to patients, and
they are judged clinically useful by physicians” (McDowell, I., 2006: page 575).
Both of these measurements have proven validity and usage in the United States
and other countries, and have been compared to various other studies of the same
magnitude, which in total enhances their worth for this case study and overall.
Measurements
Quantitative data was obtained by measuring both the right arm grip strength and
the left arm grip strength in kilograms using a hand dynamometer. The participant was
asked to squeeze the dynamometer with as much force as possible. The maximum
reading was recorded, and the protocol was repeated on the opposite arm. Two
measurements were taken on each arm, alternating in order to avoid fatigue. Qualitative
data was collected via answers to the previously identified questionnaire. Exhibit 10.12
had eight various domains, with a specific question pertaining to that domain. The
responses were on a 1 to 5 scale. Each question was asked in relevance to the ten-week
exercise program intervention. Both measurements were given pre-exercise and again
post-exercise, in order to be compared and see the potential effect exercise has on the
quality of life and physical capacity of an individual with cerebral palsy.
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Data Analysis
Table 1: Measured data to be analyzed
Measurements
Grip Strength
Quality of Life

Type
Quantitative
Qualitative

Mode
Hand dynamometer (kg)
QOL Questionnaire

The data gathered was based off of pre-exercise program measurements and
subjective outcomes compared to post-exercise program measurements and subjective
outcomes. Table 1 breaks down the specific data analyzed. The same dynamometer was
used to measure grip strength of each hand; the results were measured in kilograms. The
same questionnaire was utilized pre- and post-program. The scoring of the questionnaire
was based off of, The Dartmouth COOP Function and Health Status Measures for
Adults: Instruction Sheet. It was obtained via correspondence with the Dartmouth
Medical School. According to the instruction sheet, there is no cumulative score for each
domain in the questionnaire. In order to identify if change had occurred, pre-exercise
responses were compared to post-exercise responses for each question. Movement up the
scale, closer to 1, indicated an increase, while movement down the scale, closer to 5,
indicated a decrease. An answer of a 1 or a 2 signified a healthy and strong perceived
view of that aspect of life, whereas an answer of a 4 or a 5 signified an abnormal,
depressed score (Nelson, E.C., Wasson, J.H., Johnson, D.J., 1996). The quantitative data
was analyzed statistically; the qualitative data was analyzed based on comparing pre- and
post-program results. Data was analyzed by the investigator of the study.
RESULTS
The pre- and post-program grip strength results of this case-study, as outlined in
Table 2, are based off of the raw data obtained from measurements done by a hand
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dynamometer. There was a slight increase of 3.5 to 4 kilograms of grip strength in the
fully-functional right arm and 1.5 to 2 kilograms of grip strength in the less-functional,
contacted left arm.

Table 2: Quantitative outcomes of grip strength over 10-week exercise program

Right Arm
Left Arm

Pre-Exercise (Week 1)
9.8 kg / 10 kg
0 kg / 0 kg

Post-Exercise (Week 10)
13.5 kg / 14 kg
1.7 kg / 2 kg

The quantitative results were analyzed separately using a two-sample t-Test:
Paired Two Sample for Means. The findings for the right arm are found in Table 2.1,
with the p-value equaling 0.024791. The findings for the left arm are described in Table
2.2, with the p-value equaling 0.051505. Table 2.3 highlights the calculated p-values for
both data sets.
Table 2.1: t-Test: Paired Two Sample for Means for Right Arm

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

PrePostProgram Program
9.9
13.75
0.02
0.125
2
2
0
1
-25.6667
0.012395
6.313752
0.024791
12.7062
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Table 2.2: t-Test: Paired Two Sample for Means for Left Arm

Mean
Variance
Observations
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

PrePostProgram Program
0
1.85
0
0.045
2
2
0
1
-12.3333
0.025753
6.313752
0.051505
12.7062

Table 2.3: P-values for Each Data Set
Data Set
Right arm
Left arm

P-value
0.024791
0.051505

Significant Difference
Yes, p< .05
No, p>.05

The qualitative results, compiled using Exhibit 10.12, The Dartmouth COOP
Charts are outlined in Table 3.1. This quality of life questionnaire was given pre-and
post-exercise program and measured using the scales described in the Methods section.
Each table outlines the pre-exercise response and the post-exercise response for each
domain utilized for the survey. In each table, the domains are noted, as well as the
question in each domain, the scale of responses, and the pre- and post-exercise responses.
Based off of the Dartmouth COOP Charts Instruction Sheet, there is no cumulative
scoring for the questionnaire, rather a comparison between pre- and post-program
responses determine whether change was present. A score of a 1 or 2 is where an
individual is considered to have a healthy and strong response, whereas a score of a 4 or a
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5 is considered an abnormal, depressed response (Nelson, E.C., Wasson, J.H., Johnson,
D.J., 1996.).

Table 3.1: Outcomes of the QOL Questionnaire- Dartmouth COOP Charts
Domain

Feelings

Question

Scale

“How much have you

1- Not at all

been bothered by

2- Slightly

emotional problems

3- Moderately

such as feeling anxious, 4- Quite a bit
depressed, irritable, or

Pre-Program

Post-Program

Response

Response

5

2

Extremely

Slightly

3

2

Some

A little bit of

difficulty

difficulty

3

1

5- Extremely

downhearted and blue?”
Daily

“How much difficulty

Activities

have you had doing

1- No difficulty at
all

your usual activities or

2- A little bit of

tasks, both inside and

difficulty

outside the house

3- Some difficulty

because of your

4- Much

physical and emotional

difficulty

health?”

5- Could not do

Social

“Has your physical and

1- Not at all

Activities

emotional health

2- Slightly

limited your social

3-Moderately
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activities with family,

4- Quite a bit

friends, neighbors or

5- Extremely

Moderately

Not at all

3

2

Mild pain

Very mild pain

2

2

Yes, quite a

Yes, quite a bit

groups?”
Pain

“How much bodily pain 1- No pain
have you generally
had?”

2- Very mild pain
3- Mild pain
4- Moderate pain
5- Severe pain

Social

“Was someone able to

1- Yes, as much

Support

help you if you needed

as I wanted

and wanted help?”

2- Yes, quite a bit
3- Yes, some

bit

4- Yes, a little
5- No, not at all
Change

“How would you rate

1- Much better

in Health

your overall health?”

2- A little better
3- About the
same

5

1

Much worse

Much better

4

3

4- A little worse
5- Much worse
Overall
Health

“How would you rate

1- Excellent

your health in general?” 2- Very good
3- Good
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4- Fair

Fair

Good

2- Pretty good

3

2

3- Equal good

Equal parts

Pretty good

and bad parts

good and bad

5- Poor
Quality

“How have things been

of Life

going for you over

could hardly be

these 10 weeks?”

better

1- Very well;

4- Pretty bad
5- Very bad;
could hardly be
worse

DISCUSSION
This case study explored how a structured exercise program can affect an
individual’s perceived quality of life, as well as overall physical health. It was
hypothesized that regular exercise will positively effect the participant’s perceived
quality of life, in addition to improvements in physical health.
The participant involved underwent a ten-week period of regular exercise,
consisting of cardiovascular training and resistance exercises, with one day a week of
supervised exercise with the investigator of the study combined with two additional days
of exercise with a personal trainer. Qualitative and quantitative measurements were
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recorded pre- and post-program, and compared to explore predicted changes in overall
quality of life and physical capacity.
Quantitatively, the raw data shows that grip strength on both arms increased. Two
measurements were taken on each arm; the right arm by about 3.5 to 4 kilograms, and the
contracted, left arm by about 1.5 to 2 kilograms. This raw data suggests a positive
increase in physical health and capacity due to resistance and cardiovascular training. A
two-sample t-Test was run, and the p-value calculated for the right arm was 0.024791,
which is less than 0.05, suggesting that there is a significant difference, which gives
support to the hypothesis. The p-value calculated for the left, contracted arm was
0.051505, which is greater than 0.05, suggesting that there is not a significant difference.
However, there is a limitation to the calculated outcome for the left arm due to the fact
that it is continuously contracted, which means there is very limited range of motion and
decreased muscular strength. There was no way to extend the arm fully, as the grip
strength test protocol calls for. These factors could have contributed to the overall
calculated outcome of the left arm data.
Qualitatively, each response for Exhibit 10.12, the Dartmouth COOP Charts
Quality of Life Questionnaire had a positive increase on each scale. The only response
that stayed the same was the domain of “Social Support”, with the question being, “Was
someone able to help you if you needed and wanted help?”. The pre-exercise and postexercise response was a 2-Yes, quite a bit. This indicates that the participant did not feel
there was a change in the amount of support he received from friends and family pre- and
post-exercise. The largest change occurred in the “Change in Health” domain, with the
question being, “How would you rate your overall health?”. The pre-exercise response
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was a 5- Much worse, and the post-exercise response was a 1- Much better. This
indicates that the participant felt that his overall health increased dramatically after
including exercise into his regular routine for ten weeks. Pre-program, 3 of the 5 domains
had responses of a 4 or a 5, which are considered abnormal and depressive. Postprogram, 5 of the 8 domains had responses of a 1 or a 2 on their respective scales, which
indicate a strong and healthy perceived view of that aspect of life. This suggests that the
majority of the domains the participant was strongly satisfied with his improvements after
the incorporation of exercise into his regular routine. Other domains had an increase of
one, two, or three on their respective scales. There were no decreases, movements down
the scale closer to five. This suggests that the participant did not feel that there were any
negative outcomes to incorporating exercise into his regular routine. All of the given
increases in responses suggest that regular exercise affected perceived quality of life and
physical health and capacity in a positive manner. This also gives support to the
hypothesis of the case study: that regular exercise would positively affect overall quality
of life and physical health of an individual with cerebral palsy.
For individuals with cerebral palsy, being sedentary increases their risk of having
muscle weakness, decreased muscular and cardiovascular endurance, limited functional
strength, and lower self-esteem and reduced independence (Dibiasio, P. A., & Lewis, C.
L., 2012). These aspects reflect on the points of lower perceived quality of life and
decreased physical capacity without regular exercise incorporated into their daily routine.
When the participant engaged in the ten-week regular exercise program, the post-program
measurements highlighted the fact that his grip strength increased, which points to
improvements in his physical capacity, his self-esteem increased, he felt less limited by
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his physical and emotional health, and his perceived overall quality of life rating
increased. The gathered results are consistent with the previously identified positive
outcomes of individuals with cerebral palsy who engaged in regular activity: increased
muscular strength, increased motor mobility, increased self-esteem, decreased depression
and anxiety, and improved personal satisfaction (Dibiasio, P. A., & Lewis, C. L., 2012).
By knowing and understanding the results of the study, greater support is given
for the promotion of regular exercise as a consistent part of an individual’s life.
Individuals with cerebral palsy, or any other physical or mental impairment, are at a
greater risk of being sedentary due to the heightened barriers of physical limitations, lack
of support, personal consciousness, chronic pain, and other disabling factors (ACSM,
2010). The data collected provides support to the idea that physical activity is a necessary
part of daily living, and has shown marked improvements in physical capacity, as well as
perceived overall quality of life. Improving both of these aspects can help an individual
overcome psychological barriers individuals may face with their impairment and exercise
(Tarsuslu, T., & Livanelioglu, A. 2010). Educating the individuals, their families, and
healthcare providers about the benefits regular exercise has on physical capacity and
overall quality of life will help improve the overall well-being of each individual
currently affected by a sedentary lifestyle.
Suggestions to enhance the design of the case study would be to lengthen the
duration to help determine the long-term effects to chronic exercise, as opposed to the
possible acute responses. The amount of supervised exercise time allotted during the
week could be increased, in order to keep more stability with training exercises and
protocols with more supervised sessions. Incorporating a broader variety of individuals
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with varying degrees of cerebral palsy, with ranging limitations, could help provide more
insight and information to how regular exercise affects various degrees of perceived
quality of life and physical capacity of those with varying degrees of cerebral palsy.
There were obstacles and limitations to this study. The amount of time, both for
individual sessions and the overall length of the study was not ideal. Due to schedule
restraints and distance of everyone involved, there was limited time to administer the
protocol for the exercise program. Another factor of limitation was the functional versus
non-functional barriers. Due to the participant’s physical condition, some exercises were
not able to be performed by both arms (the functional right arm and the contracted, nonfunctional left arm). For example, arm cycle ergometry could only be performed by the
participant’s right arm. Tricep pull-downs on the cable machine could also only be
performed by the participant’s right arm, due to the left arm’s lack of range of motion.
Many exercises had to be tailored and personalized, or not performed at all, for one side
of his body. Therefore, the disabled, non-functional side of his body may have affected
the quantitative results of overall physical improvements. Measurements themselves were
a limitation in this study. In hindsight, it would have been beneficial to take and record
more than two results for each trial, as well as progressive measurements over the course
of the ten weeks. This would provide support and specific detailed account of the
progress made in physical capacity over the ten week exercise program.
The case study was a learning experience in many aspects. It brought to light how
many barriers individuals with cerebral palsy have to overcome to engage in regular
exercise. There are so many obstacles that were uncovered during this case study,
including limited functionality, dependency for travel and activities of daily living
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(changing, restroom, adjustments in chair, etc), physical and emotional support during
exercise, modifications of exercises and machines, as well as various other personal
barriers specific to the participant. Having greater access to resources such as an inclusive
personal trainer, a training certification specifically for those with disabilities, can help
give greater education and support with exercise to those with disabilities, including CP.
Summa Wellness Center in Hudson has a special therapy pool with a chair lift, so those
who are not able to get themselves in and out have a way to participate. Individual
modifications, as well as aided transportation and travel to and from the facility, will help
increase the prevalence and adherence of exercise in the lives of those with CP.
The case study format enabled the individual and principle researcher to
communicate effectively on the individual needs of the participant, effectively managing
and prescribing an effective exercise regimen. Overall, the case study revealed supporting
responses to the base of evidence that exercise is beneficial to overall quality of life of an
individual with cerebral palsy.
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